
Is the Frequency of Seborrheic Dermatitis Related to Climate 
Parameters?

Seborrheic dermatitis (SD), also called seborrheic eczema, 
is a chronic skin condition seen in all ages which causes 

patches of scaly, flaking lesions localized on the scalp, face, 
and oily regions of the body.[1] Dandruff is a characteristic 
outcome of SD of the scalp and may be the only symptom 
when SD is minimal and limited to this region.[2] SD is usu-
ally identified as a red scaly rash covering the sebaceous re-

gions of the forehead, scalp, upper chest, and back; but the 
appearance can differ, particularly in infants (cradle cap) 
and with respect to individual skin properties.[2] Although 
severe SD frequency is relatively low, SD and dandruff are 
estimated to affect half of the adult population;[3] however, 
its etiology is not well described.[1]

In addition to patient-related features, such as age and 
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gender, geographical differences have some influence on 
the clinical profile of the disease. Relatively recent evidence 
suggests that Malassezia species may be closely related to 
the development of SD, since these microorganisms are fa-
vored by the increased lipid levels in skin with seborrheic 
glands.[4] Previously identified factors associated with SD 
prevalence are stress, smoking, hypertension, HIV, Parkin-
son’s disease, obesity, immunosuppression, and environ-
mental properties especially climate factors such as humid-
ity and temperature.[5]

Some studies have been carried out to ascertain the re-
lationship between seasonal factors and various skin dis-
eases.[6] It is well-established that SD severity may vary over 
time,[7] and a recent study found that SD appeared to dem-
onstrate an increasing frequency in light-skin populations 
during the winter. The authors concluded that the symp-
toms show an increase in winter due to xerosis, diminished 
barrier activity and the absence of protective effects of ul-
traviolet (UV) rays.[5] However, data are limited concerning 
the effects of seasonal variables on the frequency of SD.[5]

In this study, we aim to determine the frequency of SD 
by months and seasons in a Turkish population, and to 
examine the relationship between SD frequency and me-
teorological data such as average temperature (°C), aver-
age humidity (%), average sunshine duration per day, and 
maximum global solar radiation per months.

Methods
The study was conducted at the Dermatology Department 
of Haseki Training and Research Hospital. All procedures per-
formed in studies involving human participants were in ac-
cordance with the ethical standards of the institutional and/
or national research committee and with the 1964 Helsinki 
Declaration and its later amendments or comparable ethical 
standards. The study was approved by the Clinical Studies 
Ethical Committee of Haseki Training and Research Hospital 
(No: 200, Date: 04.06.2020). The data of all patients who ap-
plied to the dermatology outpatient clinic (≥18 years-old) be-
tween June 2018 and May 2020 were obtained and reviewed 
from electronic health record systems retrospectively. Fre-
quency was calculated per months as the ratio of the number 
of patients with SD to the total number of patients admitted 
to the outpatient clinic in the specified 2-years period.

SD was diagnosed with the presence of oily scaling and 
erythema in the typical distribution regions of SD – skin 
rich in sebaceous glands by the Dermatologist in our out-
patient-clinic. The diagnosis of SD was excluded in patients 
identified to have findings conclusive for any other derma-
tologic disease and those with skin manifestations of other 
diseases resembling SD.

The climate dataset was obtained by requesting the 
monthly climate data records between June 2018 and May 
2020 from the Turkish Ministry of Agriculture and Forest-
ry, General Directorate of Meteorology. All data provided 
were specific to the Istanbul region. The parameters as-
sessed and evaluated in the current study included the 
following: monthly minimum temperature (°C), monthly 
maximum temperature (°C), monthly average temperature 
(°C), monthly minimum humidity (%), monthly maximum 
humidity (%), monthly average humidity (%), total hours of 
sunshine per month (hours), average hours of sunshine per 
day (hours), and monthly max sphering solar radiation (UV 
index, Kilowatt/m2).

Statistical Analysis
For descriptive statistical analyses, mean±standard devia-
tion values were provided for continuous variables. Cat-
egorical variables were presented as count (n) with per-
centage (%). Spearman's Rho correlation was calculated to 
assess the directional relationships between continuous 
variables. Any p<0.05 was considered statistically signifi-
cant. Statistical analyses were performed using the SPSS 
version 15.0 statistics software (SPSS Inc., Chicago, IL, USA). 

Results
A total of 90805 patients who were admitted to the derma-
tology out-patient clinic throughout the study period were 
assessed. SD was diagnosed in 5316 patients (5.9%) (Mean 
age: 35.9±15.1 years (range 18–92) of whom 2721 (51.2%) 
were male and 2595 (48.8%) were female.

The distribution of SD diagnoses by months is presented in 
Table 1. The highest frequency for SD was in December with 
670 diagnoses (7.3%), followed by February (608, 7.1%), No-
vember (659, 6.7%), and January (596, 6.6%). Months with 
the lowest SD frequency were June (199, 3.8%) and July (259, 
3.9%). According to the seasons, the distribution of SD cases 
was as follows: 35.3% were identified in the winter, 32.9% in 
the autumn, 18.3% in the spring, and 13.5% in the summer 
(Fig. 1). The frequency of SD with respect to climate data, in-
cluding temperature (°C), humidity (%), average sunshine du-
ration (hours/day), average UV index (watts/m2) by months, 
and the frequency of SD by months with respect to climate 
database findings are presented in Table 1. The frequency of 
SD was negatively correlated with temperature values (mini-
mum, maximum, and average), maximum humidity, and UV 
index. The parameters that had the strongest correlations 
with SD frequency were: minimum temperature (r=–0.648, 
p<0.001), average temperature (r=–0.646, p<0.001), and 
maximum humidity (r=–0.609, p=0.001). Correlations were 
insignificant for minimum and average humidity values and 
sunshine durations (Table 2).
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Discussion
This study demonstrated an increase in the frequency of SD 
during the autumn and winter seasons in Istanbul, Turkey. 
When assessed with respect to climate data, we found that 
temperature values and monthly maximum humidity had 
strong relationships with SD frequency. Interestingly, mini-
mum humidity and average humidity were not correlated 
with SD frequency, but this is most likely in relation with 
the fact that limit humidity values were usually consistent 
throughout the year. These data are in agreement with pri-
or studies indicating that seasonal characteristics can trig-
ger SD, with worsening findings in the winter and milder 
manifestations in the summer, particularly in the presence 
of a temperate climate–similar to Istanbul.[6] Our data has 
indicated negative correlations between SD frequency and 
both temperature and maximum humidity.

Dermatitis is a frequent condition in temperate countries 
during harsh winter months due to the disruption of skin 
barrier function caused by low temperature coupled with 
low humidity.[8] In addition, Araya et al. have shown that, 
in warm and moist climates, the summer season may also Ta
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Table 2. Correlations between SD frequency and climate data

  Frequency Total

 R  p

Monthly minimum temperature (°C) –0.648  <0.001
Monthly maximum temperature (°C) –0.597  0.001
Monthly average temperature (°C) –0.646  <0.001
Monthly minimum humidity (%) 0.088  0.668
Monthly maximum humidity (%) –0.609  0.001
Monthly average humidity (%) 0.252  0.215
Total hours of sunshine per month –0.259  0.212
Average hours of sunshine per day –0.257  0.214
Monthly max sphering solar radiation, –0.442  0.027 
UV index (KW/m2)

SD: Seborrheic dermatitis; UV: Ultraviolet.

Figure 1. Distribution of seborrheic dermatitis with respect to seasons.
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cause an increase in SD cases due to conditions favoring 
fungal propagation in the skin (e.g., high humidity).[9] The 
effects of climate are not limited to temperature and hu-
midity, but also include sunlight exposure. For instance, 
exposure to sunlight has been demonstrated to suppress 
Mallassezia species and Langerhans cells, thereby possi-
bly reducing the likelihood of SD.[10] In addition, consis-
tent high humidity throughout the year may also favor 
the growth of pathogenic bacteria species, especially dur-
ing the relatively mild autumn season of Istanbul which 
demonstrates significant variation in temperature from 
the day to night, possibly leading to a potentiating effect 
for SD development. This may explain our study’s finding 
of similar frequency of SD in the winter and autumn in 
Istanbul.

Today, it is well established that seasonal changes affect 
the typical structure of the epidermis, which can lead to 
the triggering of SD,[11,12] and various studies have demon-
strated higher frequency of SD in the winter and lower in 
the summer, similar to our findings.[6,13] When looking at 
SD frequency distribution by months, it was evident that 
frequency was highest in December and February which 
represented 7.3% and 7.1% of all cases, respectively, while 
the months with the lowest distribution were June (3.8%) 
and July (3.9%). Three main mechanisms are held respon-
sible for SD pathogenesis: Increased sebaceous gland 
activity, Malassezia species and host predisposition. It 
has been speculated that seasonal changes increase se-
baceous gland activity; however, there is controversy 
regarding the direction of these relationships. In a study 
conducted in Korea, oily skin was more common in the 
summer, whereas another study in China found that oily 
skin was more frequent in the autumn.[14,15] Malassezia 
species, which are lipid-dependent fungi naturally pres-
ent on the human skin, increase the density of free fatty 
acids and fatty peroxidase metabolites in the environ-
ment through lipase activity, thereby disrupting skin bar-
rier and increasing inflammatory cytokines in the environ-
ment which predisposes the skin to SD development.[16,17] 
Wan et al. have detected a positive correlation between 
humidity and skin lubrication.[13] In addition, similar to the 
findings in our study, Kutlu et al. found that high tempera-
ture resulted in lower frequency of SD.[18] Considering that 
Malassezia species propagate at an increased rate in high 
humidity, it is possible that the inter-relationships be-
tween climate characteristics and Malassezia growth may 
lead to a vicious cycle in environmentally-favoring condi-
tions. Metabolites such as oleic acid, arachidonic acid and 
indol-3-carbaldehyde lead to skin irritation, keratinocyte 
proliferation, and inflammation as a result of the lipase 
activity of Malassezia species.[19] Vijaya Chandra et al. de-

termined that dandruff develops with oleic acid applica-
tion and Malassezia growth, thereby revealing a direct 
relationship between Malassezia and the pathogenesis 
of SD.[20] However, it remains unclear whether different 
strains of this fungus lead to varying effects in terms of SD 
development, especially among individuals without any 
other risk factors.[21] A study conducted in China, which 
investigated the relationship between biophysical mea-
sures of the skin and environmental factors, found that, 
in addition to moisture, UV radiation and air temperature 
(average temperature), other factors such as skin pH and 
transepidermal water loss were effective on seborrheic 
characteristics.[14] In relation with these findings, a study 
have shown that changes such as epidermal dysfunction 
in the host may alter the skin microbiome, lead to the 
proliferation of Malassezia species,[22] and many studies 
have assessed the relationships between environmental 
factors and growth of Malassezia on the skin, with tem-
perature, humidity, and UV light suggested to be signifi-
cantly influential.[23] Although our study only focused on 
the correlations between climate characteristics and SD 
frequency, the results appear to be in support of these hy-
pothesis when the high frequency of SD in the autumn 
season is considered.

While the findings of the present study are important in 
showing the frequency of SD and its relationship with cli-
mate parameters in Istanbul, the limitations of the research 
should also be considered. This research is restricted by its 
retrospective nature, limited sample size with respect to 
the population of Istanbul, and the fact that the majority 
of individuals were Caucasian, which are properties that 
prevent the generalization of the findings. Moreover, no 
definite statements can be taken regarding causal relation-
ships because of the cross-sectional nature. Despite these 
limitations, the results of this study highlight the distinct 
mediating effects of temperature and average humidity in 
the development of SD in this Turkish population. It is also 
important to reiterate that the incidence of SD was similar 
in the winter and autumn seasons, even though the day-
time temperatures (maximum temperature) of these two 
seasons demonstrate a significant difference. Although no 
data pertaining to fungi growth was obtained in this study, 
when the temperature and humidity characteristics are 
evaluated together, it seems reasonable to suggest that 
the autumn season in Istanbul may be predisposing to Mal-
assezia growth, thereby increasing the frequency of SD to 
the levels observed in winter.

Conclusion
Our study shows that environmental factors such as low 
temperature, low UV index, and high humidity are critical 
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factors that increase the likelihood of SD development in a 
temperate and humid climate. Further research is needed 
to confirm the impact of climate factors on SD, preferably 
with the addition of skin analyses of subjects during differ-
ent seasons and the investigation of Malassezia species in 
subjects with SD. Ascertaining these data in a single pro-
spectively designed study throughout different centers 
may provide new perspectives pertaining to the relation-
ship between SD and climatic factors, thereby allowing de-
termination of pathophysiology under different environ-
mental conditions, which could considerably contribute to 
the management of SD during different seasons.
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